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PROBLEM TO BE SOLVED: To speed up read/write 
operations and to secure the operation margin of a sense 
amplifier by setting to a voltage corresponding to the 
change in a power supply voltage being supplied from an 
external terminal at the low- voltage side of an 
operating range and to a voltage corresponding to the 
change in a step-down voltage at the high-voltage side. 

SOLUTION: By utilizing the difference between the 
threshold voltage of an address selection MOSFET Qm of 
a memory cell and the threshold voltage of a MOSFET Q23 
of a peripheral circuit, a power supply voltage VDD is 
used at a region where the power supply voltage VDD is 
relatively low in a normal operating range and switching 
is made to a specific stabilization voltage at a region 
where the power supply voltage VDD is relatively high. 
More specifically, in the case of the relatively low 
power supply voltage VDD, the voltage VDD is outputted 
as an operation voltage VCLP of a column selection line 
drive circuit. On the other hand, in the case of a 
relatively high power supply voltage VDD, a specific 
stabilization voltage is outputted regardless of the 
power supply voltage VDD under the relatively high power 
supply voltage VDD. In this manner, the MOSFET Q23 



performs voltage clamping for outputting a voltage 
corresponding to VPP being applied to agate. 
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■fa *©-?;& a. y*u*;ua*gafc*ftfcfc:* h 

m^i>±tmE.mE.zm^ z *> ©-t-fc 5 . 

[0 0 0 3] 

[^#j$&b«fc-5t-r-5ISS] y-ft?<^SRAM 

T-tt, ^^©^ls»bsm£mflE^bi5^i©e>ftTv^s 0 01 

^a5Jg?A>e.«$&Sfti.«j)i«EVDD^3. 3 
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MOSFETCD-y— h*s±332. 2 VXfcfc 2 . 0V©i 
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^-K^wL^n-rsctagaa^n^ -tryxryys 

[0 0 0 9] ±i&mffiVv h^BLfcBLBIt -b>^ 
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SM0SFETQ7i;Q8*>e>J&5CM0S7«y^[5]S§ 40 

Tx ±l3trf M&BL£:BLB£fcjgi^£*x.£.. 
[0 0 10] ±§3N?^ y*;i/SMOSFETQ5i;Q 
6©y-Xfct, nt^V-^CSNM^nS, £ 
©r^yy-x^CSNfcHu ±Ba7-K»©ffiR35FlRF 
«rlS;lt?>nsfte©tB«bf>y Hi&tttjfcbTa&tt&fxSlB) 

mtz c m o s <? v ^mzmiR-r s n^* >*;i/smo 

SFET©y-^iSftil{c^^n5o I§Ifl|{C±iaP?- 
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[0 0 1 1] ±!33^>y-^if 1 gCSP{c(i, -fey^T' 
> r©»f^B${c ttP§fiE «EE VD L#ffiA[j£tu ±f 3n * 
y y-xii&c s Ntca-ir >^7> r©«rftsB#fc:ttiae© 

*ipS£EVSS (OV) AsgiAP^nSo K*M»BLX 
tt B L B £<7- K*H©igJRIW££ «fc o T ^ * U -fe;i/A> £ 
tt»ttt**ifcE««Sft»JiSb3fe«/h«Ett, ±!3 , 7- 
F8l©^t!;{^fc<fcc>TVDL©«fc-5£yw y-^;i/i:[i 
&©£¥«£ 0 V© J: -5 ft p O U *<))/ IZ m m 3 ft 5 . 
[0 0 1 2] ±83ffi« tT>y hi^BLi:BLBi:{i, A? 
A^-f vfMOSFETQ 1 2i:Ql 3£rt-bT#jIA 
tb^LIOfcLIOBtSEgg^tlS, ttfcflJRSftft 
C©^96fi?iJT-l^ ^S3<Sgf«lb©fc»{C^M1-S 

{C«tt>*J5g$^ ±f3br>y hi^BLfcBLB^ttD-* 
;i/Atti«JSL I OtL I 0Bi:*s^3^So d©D- 
*;i/AtB^L I Oi:L I OBIi, 
bT* >7> yK:aSA^^^5E^b^5;^ ^ ^^ 4 yAtti^ 

[0 0 13] ±§3*7AXl' yfMOSFETQ 1 2 i: 

5. -©I^Sfi^JT-tt, ■MP©Wafl3fcS«YbSH*J:-5 

Pf+>*;HMOSFETQ2 2 y*;U®M 
OSFETQ2 1 *>?>75:5*^A^||!fgi!>(5]K©I&# 
«SEi:bT«JEVCLPASffl^^^)^^5. C©«ffiVCL 

Ptt, y-h{c#ffi«jEvpp*s^D$n, Hu^yfc 

S^SBEVD D* J Epia$tlfeN^+ >^JHMO S F E 
TQ 2 3©y— ^A^tB^j^tlSo 
[0 0 14] ^^E U-fe;i/©TKb^31tf?MOSFETQ 

\>^s*r c s t^^n5«a«?sf©«^B#K&ft < -r 

Sfeto, Sv>^5^^(f, ^-y«^(c$tifei:§fcy 
-x- Kb-f y^£§{riSt^su-^mifii&/J^<f sfc 
tofCs «itti. 8 v© e to^ctb«(B<JA§^btv^^»« 

P MStSXtt P £t 7 «i*«E $ tlfen y * 

ffe©JH2[sliiSS^J5Kt-SMO S F E T©y- hlfilBJRiC 
Jt^-riP<ffM3tiSo ±f32o©#©^ffi^t3-B-5 

fc©T-fcoT4>«fcOo crait, iiia[His&&«^-r 

5MOSFETQ23m *^©flttfflflltfls^«iltf 
0. 6 vmg©{g^b£^fiISEVth(Q23) 

[o o l 5] -byxryy^tifiiwicfco-t, b:^h 
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fg^tt, ^>^T>y<DmimELVD Lt vs stizn 

^t^fftS. ±Ki&fP«EVDLt*fjSlyfc-'W 

<£\ l/'<;uajlc«i:<±l37 , Kl^xajRM0SFETQm 
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•5 «fcfcVPPi;VDL©«{£;it> SHfc*.S«t&tt* y 
^UHr^OTKU^aiRMO S F E T Qm© btHStS 
EEVth(Qm)i:, mm®m<DMO S F E T Q 2 3® b£^ 
fflmJEVth(Q23) ©Jt£fiJfflbT, ^t?-^lRA 
M©®S©IM£iiBB{;::fcV'>Tv «tilS«£EVD D#it>gta<J 
fi^««Tftt«*«ffiVDDftlB***, «i!SSEEVD 
D MtKttXlMira'Ctt VP P - Vth(Q23) ©«fc 5 

[0 0 17]o£*K il^Ci&^HJc^^TVPP- 
Vth(Q23) >VDD©W«fc;fc3£5&itig<&<J{gV>SiS 20 
iEVDDCfcgfCfi, MOSFETQ2 3 <Dtf — f- t. 
V-^HC b£v>{St«EEVth(Q23) W±6D^#$*JEH 
tft^SOt', frfrSMOSFETQ 2 3£®bT3:iI 
«EE V D D #^© £ £ # 5 Aa#li6Sffil(»lII8&©l&#S£E 

vcLPtbTtu*^ni.o ^nc^tt, «m©iw 

(gfflK*}V>TVPP-Vth(Q23) < VD D<Dm&tte% 

£o-&i£m(ft^mmmEEVDD<Dt>tx-i*. mmw.EE 

VDD{c^g|^tVPP-Vth(Q23) ©J;-5&&;t{bS 
EE* S * =? AajR*§UE»[HlS&©i!»feS£E VCLPfcbTtB 
*^fvS. MOSFETQ2 3 {£; 4*— hJC^] 30 

*Q £ H Z V P P izttlfc b fc±!3a££ V P P - Vth(Q23) 

[0 0 18] C©J;-5&«EE)J!Jf)g|;?.i:SEE*5>:7'i& 

y-^StetCtoTH^ife b§V>jlfl;JE* J ^b b&^ 
«fc -5 MOSFETQ2 3«, SHW<JfCSft3: 

LfcPM*x^««Cjg«sn*i:4:4»C, MOSFE 
TQ2 3®y-Xi;PS^i;i/Sa (^*>*;u) t# 

[OO19J02C&, dffl&BJitc&S^^* y^gi 40 

?*»e.0t$&$nsmai*EEVDD*s, ^eesee^uss 

©T(HIMP«£EK:aia-rS fc, ±f3SiSSEEVD D©g 
fl3C*fl/T««Efcftfl([*n*J:5*:3f^<b«EVDL 
±§3*i®*EEVDD#-5£«EE£j@;LT 
i§[< »£E«E«4lHlBtt±IB»EE«E VD L 

^mi^Sffi VD D bT^fb-T SSflEt^J 
So ^©1414, **{^ttlSR©4!JjgH«Afcft<r'Ul 

©fc»fcfr*>*xs^-w> (xtti-s»40 
S&*«t<ff-5 J:atc-rs*©t-fes. 50 
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[0 0 2 0] ±IBRE*EEft£EIBtiU ±I3©J:5&* 
ffiWffi©tfl»)jft;t.&fT3*:«>fc:x -&©ttEfilT?tt|g| 
»©»**&£»*£ L&tt*NIEE*JatiT±EREEii 

«EEV D D SSiptC bfc«**EEfcfli^T±lBVD L ft 
$g££-tf-S. JME«EVPPtt, ±§3I$EESEVDL£ 
gipfc bTM 0 S F E T Q m© b #V>fit«E Vth(Qm)fC 

ta ^ -r s «ee#: ftis < ?- § £ 5 *c«EiM» tffrfcn 5 © 

X\ ±ffi»E«BEVDLfcttJSUT£fb**«EEt*ttS 

[0 0 2 1] B£E*E*B£llBe©rt£i:i!»©TIRftft: 
SBEfeLhfc^Tfct, ±f3©«t-5^VPPi:VDLi:© 
Mtrtt, ft/t'J^I/OMOSFETQmOUg^fi 
SEEVth(Qm)£#;fcbfcSEEJt£J$ofc©T-;&S. bfc 

5#ESBEVPPi:[^flES£EVD LfcttbT, S1WEE 
VDD*s^Yb-r5*)©T*feS. f Lt, ±13MOSFE 
TQ2 3©b£vMMtEVth(Q23) fctMOSFETQm 
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{C43^^■r^ 83l5Att, d©^{C^SVCLP^[5I^ 
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S i SrffM b tzm&comWmli tl> ^Btt d ©^gB^ 
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s. 

[0 0 2 7] ±§3©Ji5£»m©fttfM&BCC:fc^-C. * 
3®«EVDD#±f3«EEV 1 £ 2: Sic & ±I3S: 
fl§i«£EVDD©±SC#^;*j7A;*'f yfMOSFET 
©^ffiifitttfjSiityfC/J^ < & -T ST D l/^JMPil© 
t>y hS!im©£*t<r¥S±#&HJ-TLSdci:tcJ;3 
-fe 7" > v— ><Di&r SrKlh-T £ d #f 

#5. S®, 3I»©IWls|fiHlC#V^ litEVDD 
* S ±!3SBEV 1 <fc Slcteu ±§3ftig«EVD D 

lC*tfoLXmfcVCLP!ZW*)&Z.X. {^BEmEEVDL 40 
£fflV>5i§-&CCifc^T, A7AX-f 9?MO SFET© 

£EVDD£rgfll-f £Ci;fC«fc!) % *7A^-f -^MOS 
FET©*>atafltfe/h*< UTU — MMt© 
^3lS-fb^0S«t5t:1-S'fe©T*a&S o £©£#© 

VDD#±i3mjEV 1 «fc9i^i:£«fc0 4)iy2$ic/h;*< 
&!)F c gSlc&.5,C2;{±&^o 50 
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[0028] z(Dnmmx-&, &*(mz&*^2><Dmvi 

■W£Kefc5«C*»ttiU ^i$?*>6>{fe*&£ft£«flSimE 
VDDA^fT^ftSfeWT-feS^a), HtflBWio^F^ge 
»BEIllK7?]Kja * ft fc B£E«BE V D L S ffl ^ * »& t tt 
^t, A>A>5rt^JEI3&©S^£g$£*5C:i:A s T* 

< 3 i: pjfgic S © X- tib 3 . 
[0 0 2 9] H4fcfcfc, CC^WAsSffl^ftS^-r^-? 
•y^SRAM©— ^SS^JOtRBSU'f T"^ M2#^£ftT 
OS. |ilE©S-[5IS&^o«^^{± > ^©*aJ¥i**«[l!S 
CDSSUtftfllfCioT, 3M£Hr> l JP>©J;?& lflS©^ 
Vtt*K±C&i*-rJ&&3*i«. HBICD&lllfttiU ±13 

£#i:bT 4 f®(c ?>{;)- £,ftT, *^';a>^ (Ban 
k) 0~3£«fi&-rsj;-5tc£ft5 o 
[0 0 3 0] ±§3^yM>*0~3fcfc > ##{tfv7 
©S^lSlCf&-ofc±TtC2fl, *etC2flTo^7>f!| 
SJxfe^t'JTl/'f^JSSas. ±!3^>yr©ft^ 

£ft5. dCffljaiHlEStts • n y * [HS&#> s> 

^•5±l3S-HISS©H'T'i7 h&-&^^-T5fc«>tc, 5 

g£ft3. 

[0 0 3 1] ilug3&?g!3«5©^ >vMRAMt* 
V>Tfciu ^fy^-f ViOt* b tfflSIel^fcA^agffc^y 
^©fi^lqJJcr&ofccf^gP^-^it^tc^-eiHM^ 
ft£>. C0«j*t»HU >$r/t» Kft#RR&*vc 

88* J S<&3. d©HJS^IT-{±, ±S3ffiaie]SSi:^>7 ; 
4 K^JhAs^T-gaB^ftS. C©«fi)cT-{±, 

yynv K^ijfi, *^7^y7-©s^*|ni{cJ& 
ofe4"C>^A^{iofc{4H{ciBB^ft-5. C1©^* N ¥ 

# «e« $ -p fc^ U 7 £ffit«-r S c i: A^t- § @S§^© u 

fig^*, tf^-f h'&tfj^tbT, ffljaiHimS: 

*fls^»*afli t j« L fc 4, © h «: 5 . 
[0 0 3 2] ^CDi»^7-?y^SRAMtt, ^ 
j&+ S «t 5 * > > 9 P 7-^ D R A M &C |Sj (t ?> ft T 33 D , 
±l3Jia[slSSttWT©&[51SS^P«y^* J ^*ftS. |bI® 

t*(t5^ft7 t V7'©«#*|pI{Cf&ofc±^©«pJ«l 
^{Ct5V^T(±> *©S-(5ISS7'D>y^ASa5{t?>ft-5. VP 
P-Gtt, #EE*EE»£la|»-e& »K ^ * 'J -b^tfSEtt 
?ftfe-7-Kg|©S^0!^^ ^j£t-5^^7-K^'f 



i 
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y^Mo s f e T©a*?ia»cD!Wp«Eicfln,* btixm 
u 3 „ vpp-c«±, ±.imm.m$&<om 

UT^ : e , ;-t:;UCD7' K l/.XjgtRMO SFETO 
L/*V>tt«£EVth(QB)t:*fJS6bfc«£E«Jt#EUfe«m 

*««-r*j:5#£Bi»vpp-o<D»ft!*«iiP'r*. 

[0 0 3 3] HVDDQ-GIt tMEVDDi&l/ 

a*jm^©;w i"<))//a vwou<Dm&.&fT5<Di£m io 

v^&ftS. I OBi;CL-CtiU XHl*ll8Si:^Dy^ 
[0 0 3 4] Y-PREDJ: RWB {£, Y7Ut3-^ 

7 r tts ^ -r > 7* > yomiwm&v v > n t- > ^©is 

fti&fTOo VPERI-GiVDL-Gli, i^JBESBE^ 
*S»Tf*&» Wffll@I»©P*Eb«:iM^«BEVPRE I' 20 

P*£E«<EE$g£llS&(±, ra««:lHlll&i J flfaK:2<ll9;(te>n 
S„ VPP-Sfct, VPP«J£#FffS©«ff-t*fc3A>S 
A»^Uit-SVPP-b>1J-T-fe5. ^lt v ^WtET-v 
^©ff^gB^-tcB:, #fc*l|R£ft&H#, ±f3f$BESEE 
VPER I££jgfc?-££5£ft;gffiVPER I-C#i& 

[0 0 3 5] HHfc#tt4iNIW*3 L yr©ft*#|SgfcJ& 
ofcT^©«f*a5{c:^l>T{i, &©&HIS&7'o^a j 
IS;lte>*x5«. XAD-Ltt, X7 , KL'^^>y5 L [H]g&T-fe 30 
D, Y-CLKIi, Y^D <y^[n]gST-^ t)> Y^©ifrf|= 
t^bfc^ny^/f^&^-r-So MDEC/CLK 
BtCOMDIi, t-Hr^-^n-yi'n-^Ti: 

x*x-$>*), fflmte®&&micimist\ft>tiZo y-c 

NTfcY-CNCIt Y*>£*fc-€©fMW@ft-Cfc 
»K REFCttU7I^^'>jL$iOTt51SST-$>?}^ BOPfl 
3t?>5 i 'f >^7*^3>[5I^T-fet)> PUP-GIt S 
©jSA&tfJIsIS&T-i&S. 

[0 0 3 6] ±!3©«fc^fcffim*>e>ft.5la]S&;/Dy ; 5>fc 40 

}&o-c> xyT-< >trjiv \*mzmmm3icm'*.e>tiT 

tg(C^C5„ fit, 1O0|^/D y^SSSSofc^U 
7*£JftcpLTflMT-§S£«>{c x &it>-f gi&13 

feS. 50 
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[0 0 3 7] £©m&te0!lT-fc*, ^«K*^-yr©JS#*lql 
©4>*gf5£, SiJ©i«aia]S§BSLOWERAsiS;lte>n 
5. d©USSB SLOWER(i> fSCflJRSft&Hjb*, 

5, »*V^tt5pJ4Ky h«ft^«fCDKy h«HCliS*it 
[0 0 3 8] I5Clt ifflWIffl?W^t5 
d©HJEfi?!|T-tt, ^^'JTb-ftt, Hutarafllt^: 
i&ofc±TCc:2flI, &fit2ffl-roCD^ J EU7 , U-f*«fl' 

J5U>*# >tV >401<> K?iJA>£>&3AtB2K >^-7i 
-f XEISSPER I^ASs&ft^nSo tmt^vrujo 

[0 0 3 9] ±&©«fc?£^ft^\yr©j^73|SlKf& 

ft©* NffilC XS 7" V ^ — yiJg&R 0 WP D C 
SO^SFHSSROWRED, Yf 7iJr3-^§SSCO 

l p d c Rvmrnmssc olred tm^xms^n 
3o ±§34<ii©^U7*w£f ft*rj&u 
±§ax^y»;7 ? 3-^(iig&RowpDcs^S[ii 

ESROWRED, Y^T-U^n-^BJESCOLPDCS 
T^fSt^tHfiSC O L R E D #±f3;fe& 2Ifo sSfttttlfc 
^ ^ U T U -Y £ *fe UT 2 fir ofi £ frtfX a&tt £ ft 

[0 0 4 0] ±8BX*U7U©±ffi*HflJfl-lit&oTl!J 

fi-r s <t ^ kisit e>ftfc* -r > 9- h-^^-en^n* 5 ® 

it5J:?«:$ni.. c©«j5KT-{±, tuiai5|«'fe-tf7-7' 
l"f$:fflV^fc^t(±, 1 6m<Z>V77U-<(&nm?Z 
<fc-5£* -f>7-Ki* ! I«Sti5. fit, ±§3^^ 
UT'L-'f tC*5^T, ±ia^^7-(p*a5^i:{iS^ffi!l©^ 
^rj^2{ll|{CY7 : n-^YDC*si5{7e.n5o 

± t) ±i34^fj^ti-r^5&^ ^ 7i/^i ! fn?nR 

J:atSaB$lx5 4)©T-fe5. ci©^{c(±, 
HtiI3©J:ot:^^7-ip*a5{c:{i, ^TJiSittfiTJiaitcjSS 
$ns@2ifl5 : -^>^;uA^^t-Sg|5^-)bs|6^u, fit 
S^b^fiC*s^^*x5o Huf3©J;^{cMI2[iI 

[0 0 4 1] ±!3^ J EUTU'r{C43^T, #^$iJES$tl 
CYrn-^YDCtflSlte.nS. COYr^-^YD 



( 7 

11 

-entc HuiacD x o tntM¥W£ v c l p s v c l 

P#S£[IIS§a s a§:l:i-e>*i3, c©VLCP3B£@S§fci:, ft 
CSWRSiifct^ «!!&©*7A«S!ISgl&lH]S8fc:*fb 

[0 0 4 2] C©HJE0iJt*i^Ttt, ±f34'*fi!l(CgaS 
$ n ^ -f > 7 > r M A i: il SZffll £ 12 B £ tl tc Y 7 s 3 - 
y Y D C J; *) ±13 4 #gfl £ tlX fc 3 * U 7 H 

*(Di^iw±^Tfrs$tiT^z&5i£, mm<Dy-77 10 

W 1 5fc#«|*ft3. ti>frZV77l"i 1 5{±, -tft 

«r»tf«tdtcEg$nfc-tr>^T>7 , ^i 6, -y-^ 

7>7>77>7mmi ±ffitfr»7-l* K5-f;*« 

*£1 7 ©34HgP{i3S^^ 1 8 i: ±I3-fe>X7' 
6lzmi-e>tl%*>X7>7it y *S3l7-Y 

B3g£tl,2>-fe>;*7'>:7"£B&V>Tx •fe>^7>7*Sff^ 

So 

[0 0 4 3] 1-0(DV77\"( 1 5f£, 12^ b&VMft^J 
^.K2 5 6*Ot77-mi:, ^fti:i«3£-f 5 2 5 6 

h^*)§Sft^*xS*)©T-fe5. ±i31o©^U7'U 
-f IC*JV^T, ±131^71'^ #9- Kii»©I2?iJ#ftfC l 
6f@IS:(t?)n5A^, £ftfcbT©±!3-?:/'7-mfc}: 
fSKK^tStt^ft, bT>v MS©Sa?«j73[pIt l 6fiSS{t€) 30 

5, c:©£?&*^ V7W#£&T-4fia8&{*&ft3a> 
5., ^<*-C-{±4 x 4Kx 4K=6 4MtTy h©«fc-5&f3 

*<Dm$tK ±%&i 6m<Dy-77]sjizptfo\sXi/i 

6 0ft^t^f!j$n5. it^^-mtt, ±§31 6fll© 

f77t"fMjtSbTi/i 6©s${c^sy^ns. 

[0 0 4 4] ±I31-0©^^'JTH'0^-fiJ^nfc1f7' 

W) l 7#ig0-£*i3„ h*7-f Ml 7{i, 40 

±!3©J:-5£;W M*fc*fbT 1/1 6cd«$(c 

io©^^>7-mts^ ffl«br^na*isi 

tC4#a>e>fcS-«t7 r '7-Ki&l£B3S;*-frS. £©«fc-5(c 

h^*(Sl{C^UT 4#-fo#g!|!) e>*ifc+*-:7-<7- K 
^©(piP?) l*£D-9-y7-Ki^&3l^1-Sfc»(C, pt-r 50 
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[0 0 4 5] 0 5©£?&W:p* h£&fflb£*§l§rtc: 
A D D B U P &» bt ±83* t 'J 7 b- -f ©tfiflUSfcRtf- 
{cEg^nfeY^n-^YDCfcex-e)^ c:c:-eY3I 

7'< : P*gi5(ffiI©/-1'>T>7 , MA(re^e>n, tf*S$*XT 
0^b&^Ui:fr[IIS&ft3Ib-tttl:*j3:?1.2><> 
[0 0 4 6] C©#tfiKtt> -M-T5i:«^A s ^«y^?| 

&3«fc5K!iJ»f£ftSo bfrU &Srls]g&fc:fciU 7KU 

^C-f©fs-^«M* J ^©Yj®^tf;#$r@e. 
[0 0 4 7] C©H5S0iJT-{i, ^^E 'J7K SrtS^A/T-^ 

-r >r > 7-m a i: Yf3 y d c ifimm izmmzti z 

~?X*J >7>-7MA<D\tilzmzm^&i$kM&£<D%l 

it, ^-rtiommw h sssssir b «t -5 1 7*1/ 
* *k -r 4 « it ©ffi^ejftea t o t ±t a© «t ^ 

lffi«-r5*)©©*#&CM.mT§3t>©T-<&5. dtvfC 
=t»), V 7>r-bZ<D&MW5jm\Ztj:2 > t><DX& 

[0 0 4 8] gi6cit z&mMte&zy-ii-s. vi?m 
^^-^ mti * T-©®m^fb $nfe-nsfiw©is]iKH* s ^ 

^nTV^So KBIt^Ttfc, 1-OV>*)-77\"< 1 5 
±TA»?>ft*ti5J;dt^nt-fe>XT>7 , l 6i:3£M 

[0049] y<{ -r x v tm* ^ y -fe;i/{i> ±§3 1 -^© 

^ilf-ymBL, BLBCDo*.C-*Ot>yhiBLJ: 
©F^{c:iatte.tife 1 otfftSti: b•r0!I^ i ^a<]^?^$^^•CV^ 
•5. ^tv^S^^'JtM, 7 h'l/XSiRMO S 
FETQmi:I3tS^-V-'^>^Cs* i e>^$n5. 7* h* 
b*iKRMOSFETQm©y-M;^ -y-r^-K^S 
WLt»«|$n» CCMOSFE T Qm© KU"f 

^si^n-s. I3tt*^^^^cs©{i!i73©ss{itta<b 
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£ftT7>-hgffiVP LT##;LP,ft5o ±§3M0S 
FETQmOlf * > Z Jl) lZl±M<DJSy Z n-i 7 
X WE VBB #83*11**1.6. fir fcWJRS*iJ&:^A*, ±13 
Ay£A-f 7^tEVBBIt - 1 V©J;5&»Elcia 
^^ns. ±f3t*-X l 7— rasWLCDH?l//<;Ht ± 
I3e>^ M»CD/W L"<;W;:*fbT±i37' Kt'XjliRMO 
S F E T Qmffl b£ V^tt«EE^/fltK< #nfcW«£EV 

[0 0 5 0] -fe^XT-^^fertSBftEftBEVDLTJlrf^ 
StiiiKLftW, ■fe>X7'>7 , fcJ; t)«Mi**lT 10 
CvUCWtflS/WI/'yi'tt, ±I3f*]S3SJEVD 

"*;Hc*tJ& b fe i^«JE V P P tt V D L + Vth + a $ ft 

o«iK»MIBLi:BLBtt, H0fc:jjrr<fc-5 fc¥fr 
mfiie-ymBLkBLBtt, -> 
^fMOSFETQl Q 2 C«t ») -fe >X 

[0051] -fe>^T>7-©#{4[ies{ix y-ht 

;Ug{©lf*IM0 SFETQ5, Q 6&tFP?-* >*JUSl 
©«IM0SFETM0SFETQ7, Q8#£&5C 

mo s-5 v?-m$&x-mmgti2>o nt-\*>*;i/Mmos 

FETQ5tQ60V-7li, «ay-^«CSNCft 
l^flS. Pff >*MMOSFETQ7i:Q8©V 

-xtt, itav— ^»csPK:««sn*. ±33#»v 

-^UCSNtCSPCIt t*l?*l^*7-^'f »f M 

>*;i/3i©ig*gMO SFETQ 5tQ60V-^il 
$flfe«lV-7SCSNtlli, ±f3*PXJHJTl 8 30 
t^tt^ftfcN^V^I/M©^?— X-f y^MOSF 
ETQ14{C«fct) «Jtt*ffifc**J6 bfclWI^tEjB*-**. 6 

[0 0 5 2] »K:iWIR3*vB:^#, ±I3P^ + >*;i/Si 
©JftSMO SFETQ7tQ 8©V— X#J£&i**lfc& 
IV- XfJlC SPtlt ±!3^nx^iJTl 8C88:W-£> 

SFETQ 15 k, ±a3rtSP«ffiVDL£{Jt^-ira N ^ 
t>*;H®^7-MOSFETQ 1 6 its. 

MO S F E T© y-**»&±WtE*»* bTfr 

[0 0 5 3] ±§3N^+>4<;i/M©>'W— MOSFET 
Ql 5©y-Kci^Jx5t>77>7t-n-H5 
-f7/BSttfb«*SAP 1H\ ±!3N^+>*;i/SiMO 
SFETQ 1 8©y-hfc{fc|&3*i*«ttfli«*SAP 50 
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2fcPwofi*i:sft, sap i tsAP 2&mmm 

C;wi"<;i/t:?n5. WCfWlRSft&n* 1 * SAP l 
itSAP 2©/w i/^;M£#JE«JEVPPi^;i/©{i^ 

k*n«. -3*5, #BE«JEEVPP(±, »3. 6VT-S 
5©T% ±BNf + >*MMO S F E T Q 1 5 , 16 
ft+#fc*>ttlBfcS*3 MOSFET 
Q 1 5A**7«JB (ft^SAP l#n->l^;u) ©^£ 
ttMOSFETQ 1 6©;t>tt*K (fl*SAP2#/W 
KJ: D V— X«l*»£»rt«HtEEVD Lt»lSbfc 

[0 0 5 4] ±§3-b>XT>7 , ©#ffilBlES©AtB^l>'- 
KEHU fflMfcTv MS^tS-fn^-fXMOSF 
ETQ 1 it, ffiftgy Mt£s\— 77'Jf+- i?«EE 
VBLR£f&t&-n>X'f yfMOSFETQ9tQl 0 

So £ft£©MOSFETQ9~Q 1 1 ©-7*— Hi, ft 

lr-y|StPCBt««t« K?-f AfEIKWU 0^U5fe 

•j7^-feX©gaS&B#t'7- |<|«(^ $ >^{Cftff b 

ES£« bT±i37-'J ^-+-^lHl»ft«lfiR-j-«MO S F E 
TQ9~Q1 lft*«fc:«l!)#A«J:5C-r*t>©-e* 

Z> o 

[0 0 5 5]±B^D^xiJ7l8Ctt, I07-f>yf 

msgiosw (D-*;nowoio§iit57 

-1* '^fMOSFETQl 9, Q2 0) #S*>ft5o £ £ 
fc, 03t^bfcHIE&jy.^{c:4», <BRfc*6CT % -fe>X 
7>7©3€>V-^CSPi:CSN©/\-7 7Uf 

v— ^ias&s d— ijjvxtatiUL i o©;\— 

> x. T- Y ffiRflretft S H R k S H L ©#{& b* 5 /tEI 

[0 0 5 6] ■fe>XT>7'©^ffi|sISSJ±, J<i7- KX 
-f ^?MOSFETQ3i:Q4^ltiTl©t77 
H15©H«Ji:fi»K5rMIBL, B LB£jgig£;*ft 
3. 0!l*fcJu ±{U©it^TH'©-y-7''7-K|gSWL*s 

jg^^nfckgjctt, •t>xT>7 , ©±{ia^aiT-Kx 

Y^fMOSFETQli:Q2li^>ttii:, Tfl2":c 
KX>T y?-MOSFETQ3i:Q4£:#;t:7ttfi£ 
X^f yfMO SFETQ 1 2i:Q 1 3tt„ fs=7 
A (Y) X-f y*-|s!Kfe*fiM-4*©Tfc»>» ±S3ii*R 
fi^YS*saiRL/^;i, (c^ti5i:^>tt 
^i:>fet), ±I3-fe>X^>7"©#fii[p|g&©AtB*>'-K 
fcn-*M*IL I O 1 th I 0 1 B, LI02, 
LI02B^i:^l$t5. 

[0 0 5 7] -feVXTVT-OAtB^y-h' 
tt, ±§3±«a©fflMtTv h^lBL, BLBiZ&mZtl 
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tjMDffi.'Ns^zmm u ±fa*7A^-f (q 

1 2£Q 1 3) Sr®UTD-*;UAtB*^L I O 1 , L 

1 0 1 BCfiiS, ±I3o— * ;i/ Affirm L I 0 1 , L 

ioib&, ±sa-fe>^7>7'?ij{cf&o-r^ m 

0 1, LIOlBtt, ?a*3Li)7l 8{CiSJte.*tfeN 
ft>^;HMOSFETQ 1 9 2 0*^^5 I O 
-y^UESfc^bT/'f >T>7*6 1 <D A7jig?#Jg 
^^ns^-f >AtB*$|MI 0, MIOB£&igg;*ft 
So . 10 

[0 0 5 8] ±IBIO*-f y*-0»tt, X^©7Kl/7 

1M0 SFETQ1 9i:Q2 0 cD-£*vefttC P5=- + 
;i/SM0SFET&3£?iJiC^bfeCM0S^-f y^fiS 

h -e ±ib* ^ Amnm^r y s # * o > * me «t k> 

WQWlZ-btis ±!3n-*;bAtB^L 10 1, LIO 
1BMLI02, LI02Bi:t7 , 7l/'fOD^fo 
cDflffi hi^BL, BLBfcCgMA'M&iC^tJ&x. 20 

[0 0 5 9] T'KW^ff^-A TKU^^t>v7r5 

■Ml* bt X T K I'**! 9 Y T H U *fs^£I& t) iitr» 

>a—T?—yi 1 fc/'T >"7— K ^ 1 2 £:frb 
T^-f >7-K«MWL©ajR«^4*BJ«$ilS. ±13 30 
7KU7A-y7T5 lfcfc, ^^A^tfc&Sft.ST'H 

SS£ft3«aiiSEEVDD{C<fc»)ft{££#S,fts ±§37y 
^n-yfcfc, Stii3©l^£E«£EVP E R I fc J; !)fW£;*-fe!- 
±83/-f V7-KK7-fAl 2fcfc, #£E®1EVP 
P£«fc»)lW;*-ee>ft3. dGD^-f >«7-F h'7-f;U 

2 i: bt, ±I37-U 5*3- Hf^fcgtt S l/^;i>5g&#8 

A) 5 3(±, ±S3VCLP^(5]K&fl|figt-5MOSF 
ETQ2 3(CJ;»?l;^«JE4 s ffM$nSfg»[llg&&$ 40 

±I3TKU^/N*7«yr5 1 cDB##f!|i$fcl&{^{c£o 
T{fc&2ftSY7'KU*{i^£§l7T, ±«B»*?(3^Y 

[0 0 6 0] ±13/ -f >T>7*6 Hi, iiuf3P$EE«EV 
PERIfc±»3l!rt1^-t*£>fu ^SBSi^*>£ffc£:*ft3 
V D D X-WiW £ * £ ft 5 iB7jn y 7 r 6 2 £il 
UT^gfSJg^Dout *>£i±}7j£ftS, fl-SSii^Dinfre. 
A7j£*iS*tii^{l^tt, A*n^7r6 3SH/t 

5-f h7>7 h £5IbT±S3/-f >A 50 
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f3tB*^^7T6 2<DX±S^\t, l"<)Vm&®S8£* 

[0 0 6 1 ] ttCflJPRSil&V^ ±fcn-&ffi¥fre>m 
fl$[5]S&C&ij&£*iS|S£ff«ffiVPERIH:2. 

2. ovi:$ns. f >7- \*u<Dmmm^ (#ee 

SEE) 8u 3. 8VC$fi5, e»m©7'Jf+-i> 
iffVBLRIt VDL/2(C*fjSbfcl. 
*U 7l/-MEVPLTfel. ovestis. -eb 
T, S««EVBBfi-l. 0VC?tl5, ±I3^4S 
^a^&ISSixSSigiSEEVDDy:, Sf§2cDJf£Sli:bT 
2. 5 V 2 tlXkZ^o ZO&olzm 

^mmm.EEVDD<Dh%iz&. f$eesjevper i# 

2. OVt^n, ^EESEEVDLAU. 8 VflJglCfc t) 

[0 0 6 2] feStMdu ±I3h5I301 Sffl^ti«BJUfc 
«t-5lC^WMII?*»&«l&**l*«»«EEVDDtt3. 3 
Vt$n, rt»@Bfc#»£;h.*H£E*EEVPERIfe 

r>7-CD»^SffiVDLI±2. 2 V(C-rs*)CDl?fe-3T 

P) ±l3(DotdtCMOSFET<am©btV'>jitm i E 
*si. SVOii^ttt, 4. OVlZZtlZo tfvh^CD 
7'J^t-^tEVBLRIi, VDL/2tC^bfc 
1. lVCStu 71/- h«JEVPLT*> 1 . lVC* 
^bTx tttKSffiVBBtt- 1 . ovcsns. 
[0 0 6 3] 07tCfcfc, Z<DftW&mm2tL2>m6 4M 
t<yhffli/>7D^DRAM (WT, fCSDRAM 
fcV>-5) CD— ||^gfi?!|©^:^*:7'D>y'}'0AS^$^^•^:v^So 
Cl©|liSfiaj©SDRAM{ot, !t^t$^iRg^^^'5:V^tf > 4o 
CD/ ^ U vn* >^CD o *> / * 'J * > * 0 / * y 

T-U-f 2 0 OAfc^t'Jn^^ 3S:filsK-rS/t UTl^ 
-f 2 0 ODWJ^flgc^^^-cVNS. 4ocD/ 
^EUn>^cDd^cD2ocD/^ 1 fc2t^f|iSb 

t^t^lz-f 2 0 0B, 2 0 0 C#*B&£ft-t^So 
4 OCD/ "J /t>^7 0 ~ 3 &C-£*X^ft*tJ5£*lfe/ y 
7L"f 2 0 0A~2 0 0Dli, (Sliat^J^JC^^tl-r 
V>5/^yj'l/'f200Ai:20 0 DcDJ:-5 h 'J ^ 

x.«|iI-?iJtcEB?nfc/ * 'J •fe;KDat^iS?li?iJ^cD 

/t'j -t^cD^-* AaiTjss^ttff stcfiw^-^is 
[0 0 6 4] ±i3/ : ey 2 0 0 AcD0^bJ&v>7 

-Kttttff (o>7) ^=1-^2 0 1 ACtSD'>7Kl/ 
£ft5„ ^€'J7V-f 2 0 0 ACDO^b&^tgW^— ^ 
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mt* >x 7 y yjkTf* z> &mvi®&z^-ts i yom. 2 

£^tr 1/01,12 0 2 Alc^Jti>-b>^T>7-{i N x^e 
•J -fe^A^ ffl^-^^m L £ J; ot*« ©fBlf^— 
£ Sift 5 «'.h«ffi H £ f&iB b "CiWi -T 5 tgfl HS&T* 

5. v^ewm*, jan^-*^ 

2 0 3 A{ci5*vAZ Kl/X/s^-C^n— Ki^Si^ 
o-CiKRiMf^fiS, 10 
[0065] 2 0 0Bi&V>L2 0 ODfela] 

XtiJ7M 2 0 0D£#jmi${C7f^ftT^-2><fc 
5CDi>r3-f2 0 1D, 

JRHSSfc^tr I/Om.2 0 2D, *7Ar3-y2 0 3 
Dtfi&tte.JxS. ±!3*B1f I/OiMUi^ h;t«»7r2 
14 A, BffltHMfOT^^>7>72 12A, D© 

xtim^izm&iztiz. ±i^4>ryy2 12a, d 
*jt»7r2 i i z-friyXftsitift^frziiitiznzo * 20 

772 1 0<£^LT±f37-f h;t.y7 7 2 1 4 A, D© 

J&V*A J N 1 6 try hA^&S^— *D 0 -D 1 5 £ffi7J 
f S^-^AtbTjJg^t^n-S, ±f3#B§£ftfc 
'J7H 2 0 OBtCtlZttfoLX, *tl?tl±m 

[0 0 6 6] 7\:\sXAtlffi?t>e>mife£ixZ7'}*\s7, 
{I^A0~A 1 3li*7A7t J l'7A-^77 2 05fcD 
'77'HU;*/W:7r 2 0 GlCT^lyXTJU^yu^XB 30 

©A->7 7^t5. P')7^^ny77 2 0 6tl: 

* 2 0 8 A»£>tb7j£*"l£> U 7l"r>a7 Kl^fs^&P 
^TKl^Xff^iiLTSltJjitfo *7A7F1/7A'^7 
72 0 5©ffi7jf±*7AT K 2 0 7 ©7*1) 

-fey *fcLTfl«&S*u *J (*5A) Th'lxx* 
2 0 7ttM(D3?> H&irr-fgJgStlSi&fl^ 
— PCA&T, ±g3:7'J-fe>;/ hr-^i:Lt<!!)*7A7 
Kl/^ff^ Xfcfc^©#7A:PKUXfi^£JiI»M >7 40 
'J^^H-fcliS, *7Af3-^2 0 3A~2 0 3D 

[0 0 6 7] HSK*5V>T^T-^bfc3> hD- 5 2 

S, *7A7KU^7 hD-^fi^/CAS (I3*f/fcfc 
-nAW^titft^*SD »>-f *-7>©{s^T-;&£c: £: 
> D77KM7 h-D-^fl^/RAS, 

T'Kl^^A7jiS^A0~A 1 1 tHOmWr-ft 50 
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te&zm-l^T S DRAMfflift- KJRtf±f3[5]g87" 
2 0 v $4 XyVft^MmZOJkXFtUytrtyyTA 

o^&flt**. 

[0 0 6 8] ^nyyfl^CLKfct, ^n^;!.?77 

yffcfc, «PfcfHIB;3r:h.&V>A* % ffl*;^77 2 1 1, A 
■hrtvy? 2 1 0$rS«fb1-5^-r ^>^fg*i:bTffl 

tlx A>A>£?D V 9 {^XZ&rSWXyYT FU7MS/7 7 
2 0 5s ffT Kl/7As/77 2 0 6fiffl7 KU^TJ'i' 
2 0 7C«ieSft5H ^ >^«^A«JBfi8**l*. 
[0 0 6 9] flb©*fl$A;&e*tti!j»rtfl!» D y *fs^ 

Kf^/CStt-e©D'>i/^;i'(c«koTnv> ka 
SAVW ls*.)l(D£g (f -y7^IMi) -f»-?-©ft&© 

^^©^bfC.fc^TfJS;**!^. /R AS, /CA 
S , /WE© ttiim© D R A M fC *5 It 5 *f J6«9 

£&mmtmm^s &m-r 537 >K-tr ?j\s&&m-f 
z ii § c mmom^ t $ n 5 . 

[0 0 7 0] 7D^7'f^-7;HlfCKEIi»:©i'D 
y*{a^©«^££Ji^-r5{I^-e&»K ^Kfl^-CK 
EAVW u^;i/T-fen{i}*r©i'D -y^fs^CLK©i£*, 
jhAJfjai^^As^i:^^ n^l^^;i/©i:§{c{i^ 

2 1 lfcWfSr* h^y h-f *— :/;b©fflW*sff5* 

t3>hD-7 2 0 9ttl^ns ^©{f^fifJ^Ji^ 
U"<;i/©i;gt{im7jn<y7 7' 2 l lfiitstBTM 

[0 0 7 1] ±i3n*7'Kl/;Mf- 5 Jtt, <7nyi/ff^C 

lk insi.'/vvtm^) <o&i3±&y)*yvizmm-f 

V> Ki7'f^;KC*J{t5A0~A 1 lCl/^l/Ctot 

[0 0 7 2] 7- KU^fifA 12i:Al 3tt, ±83d^ 
7KI/77 hP-7 • MV^T^tM 73?> FlT-f ^ 

;^fc:^^v^T>'^•>^®^R^l^•i:^J5:$^^5<, EP*>v A12 

tAUCffl&^tCi!), 4-D©^^E U/n->^ 0~ 
3©-5*>© loAsji^^^So X^eU^V^CDaSWWW 

-C yfBHKD^m, ^^^^'^^^{^©^©ATj 
A>>7?2 1 OS^iHTj^'f 77 2 1 l^©gE^?&^© 
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mmiz <£ o X ft r> Z. £ #T* § 5 o 
[0 0 7 3] ±l3*^A7'KU^ff^(^ ^Uv^m^ 
CLK (rtgB^Pf^) <04%±i«9ivyCHJ|lit8 

^ ;i/tc 33 3 A 0 ~ A 9 CD l"<;i/ M £ o til £ tl 5 o 

[0 0 74]*C, 3Wh-|:,tot}§f^tl5SDR 
AMO^fcfWI^-Kftl&BJ!?-*,, 10 
(1) ^-KUS^^-try v>K (Mo) 

fet)v /CS, /RAS , /CAS, /WE=Dij7l/^ 

;nc<totSi3v> KJftESfu -fey h-r^s?*— * 

(I/***** h^-*) BA0~A 1 lS^UT^-^. 
A-^M/>^ CASI/-fr>W, 7-{ h€ 
-XH/>^lt 1, 2, 4, 8, 

*u neiriiJfeCAsi/^^^wtti, 2, 3t.z 20 

[0 0 7 5] liaCASU'fr^-i'-ffi, ^j£©#^A 
ft££^T/CAS©:£^T#bA>£tH;fjM>y:7 7 2 1 

«^ d y ^fltSMV^i^CttC AS r >J"f « 

ft ffl V * 5 (t C A S V 4 =r y is -f ft48*tfl<J K 'b 

[0 0 7 6] (2) P->7KU^^ND-7-;Oi'7 
^f-f^?>H (Ac) 

ztiiZ, Di>7b'U^ ^D-ycDfI^i:A 1 2i:Al 
3t J:S^ ; e'J/N*>^coatRftW^tt-S3-x'> b*T-fc 
5, /CS, /RAS=P^l"<;K /CAS, /WE 
= /W U^l/fCfcoTtg^ft, d©i:§A0~A9{3 40 

tty&sftSTKu^asD^r pi/xflrefcux* Ai2 

fcA 1 3Sc#fc$a;S*i?>{a^-* s ** 'JA>^«{gfi: 
bT8lt)&*fi£o «lt)ii*»fftt±aoJ:-5fc:rtfilJ» 
O y >7 {m<Dtt±ifi t> x- v V £ mm b Xllfrtl S . 09 

[0 0 7 7] (3) *5A7Kl/7 • iJ-K3V>K 
(Re) 50 
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^603T> Htt, t- U- F.itrftftMia-r^fctotr 

7'©^g^ft-^x.5PV>K■r•$>^)^ /CS, /CAS = 
D^V<;K /RAS, /WE=;W Ix^l/fCfcoTfi 
g^ft, C©fcgA0~A7 (xl6t«yhiM 
^) tC^#fl3*7A7b-U^tf*7A7 Fl^fl*? 
hbT&t)ii**l£>. -*lt«toT^?)ji*tlfc*7A 

7K^*'»i'2 0 7C^tl5. CtltCtoTjg 
TjkZtlt^—X h U — Kit/ft fC*>V^T«\ ^CDhu^D 
7KU^7hD-7 • ny^y^T-^ 7"nv> * 

•y^fl^-{C|5l^b-C*7A7'KU^*'>>^ 2 0 7A>£ 
(H*Mi»77 2 1 1 fr&CD^-^ttibWit&fcUifaCA 

;i/Scft^oTfft)n-So 

[0 0 7 8] (4) a^AT'KU* • h3V>f 
(Wr) 

ftM$&-r5fc»tt£:>S!&P^> KfcSft, 5-f hSM£© 

^Ixx^^h^^misyV)^^ Mftf^ftM^-rsfc 

yVfr^J f-M^-7h7^f K:m*7A7l ! l/ 
hn-^©fi^ft#^s. ^i^3■ : ?>^*tt^ /c 

S, /CAS, /WE = D£t^;K /RAS=M1/ 
^;HC«toTt§^^^ Cl©i:&A0~A9{C#t*&^*l 
•57- Kl^^A J *7ATKU^(i^i:bTBlt)3i*^5o 

h7-f htiiV^Ttt^'-^ Y7.*-Y7Yyxh\sX* 
7A7KUX*-7>^ 2 0 7K«$&$tlSo CixC«t-p 

\*mi¥£mm£.i7t)ix%o mmpcbcas 
7A7-KUX • h3v> wjpji aerate $n 

[0 0 7 9] (5) 7 , 'Jft-y3V>K (Pr) 
ZtxitA 1 2i:A 1 3{C«toT3I^^nfe^^UA>^ 
C»-r*7y^+-$>IM1s©Wtt:3" s ?> /C 
S, /RAS, /WE = D-j7l/^<;U x /CAS=;Wl' 

fc: <t o t f i ^ £ ti 5 . 
[0 0 8 0] (6) ^•-h'J7l/yJ'a37>F 

Hr-fe»3, /CS, /RAS, /CA 
S = o-7U"<;K /WE, CKE^WU^KCict 
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[0 0 8 1 ] (7) X hV?' 4> • 7;W*— 

Ktt» /CS, /WE=P-i7l/^<;i/ x /RAS, /CA 

[0 0 8 2] (8) y-^U-j'3>3?>h' (No 
P) 10 

»?U /CS = n-j7l^;K /RAS, /CAS, /W 
E©/W U^KCfcoTfi^ftS,, 
[0 0 8 3] SDRAMJC&t^TBu ld®^tiJM> 

& < , %mmCD* U /t > ? {* S D £ T Y uz. m<D 

W)<w»imizgti& 0 sdram^s^^ 20 

[0 0 8 4] Ufctfot, MK16t;yh!!)>e 1 4|,r 
-^Amfti&B^tC&^TT 1 — *D 0-D 1 5"**^L:& 30 

TKlxXX hn — 7* • MV^T^tM 73?> K&^ff 

©HJEM©SDRAMfcJu ±§3©«fc5CC 1 6 fc*y t-©ip. 
{iT-©^'^-^^^, A0~A1 1C7KI/7 

fitJ5S;;*ft3C:£;*>?>, ^T-ttft6 4Mtyh (1MX 
4/t>*x 1 6£<y h) ©cka^ieiS§fi&^fOj;^(c 40 
£ft5o 

[0 0 8 5] ±l2©^JS0!l^e»ff €»^Sf^ffl«im{i, T 

(i) K®ffi¥frt>mi&tstitzmwmfr£&EEu m. 
n © mwm h t * v > x m mmm © u \ t c *f u t /j n m 

t. ±l3S^b»£E^LT±ia^h*l'^3ltRMOSF 
i&©31#? V £ #tr#JE«E £ Mt 5 WEE USS £; § 

d;t> ±iV£fe<tnEEX't:v bU<Dm^zmmi-z-t> 50 
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7>T>7-£iW <fc "5 £ bfe^ ± X v *MR AM 

*7A^'f >y^M0SFET©y-b£{Jfcg&;*ft2>j , J7 
A3IMs^©iI*KU"<v'l'£, ±I3iiS©IW£fBig©{g« 
JEfiS-C- tt±f 3^a$4S^ *^ e. ttlS £ ft fc*iii«jE © *fl3 tc 

*tebfcitffii:u ±i3®^©tt^iigia©isajEfi!iT-tt 

±f3I^JI*E©^b(c^ Lfe*JEt I" 3 d h £ <fc t) % 
±§3fg«jE<PJT-{i*-7A^>f ^5="MOSFET©3f>JS 
ia£|S£E«JEVD L£ffl^fct§i!r£J£^-t/h£ < b"C^ 
U-K/^-f hC^fb^E!?), ±f3®mJE{llT-{i*7 
A7^ ^MOSFET©*>JS*t;£»ISBEVDD£ 
ffl^fe^tJt^TAS < It, t>X7>7©|ff? 
- y > S d i: * s t- § 5 1 ^ 5 «I** J f# £> ft 5 . 

[0086] (2) ±m*>?j*mtRm*iZBmtz® 

SS©»ft«mi:b> ±l3#JEIeIS&T-^$ftfe#JESJE 
Asy-ht^^ft, Kl/>f >C±f3^S* : f*6ttl& 
^ftfcSigSEE*s#t,^^n, V-XA^f,m±;mff^?) 
tHI-N^i' >*;i-SMO S F E T £ i: V> 

fis#j&«ifigfc«tij, mnvmftVawx'i&mEEWtiimEE 

Wk.X-8m$}K:w*)&t>z 2m.KKDnj£*'&%z.hitX 
§5tv^a^!;*i s ^#e>ft5o 

[0 0 8 7] (3) ±I3N^^>*;UMM0SFET 
^ P M O x LT V -7>m& t is- A> S P S 

^;i/fR^^$:tt®{c:-ri»^i:^«fc!3, itS«ffi{IIT-©iH* 
»ffi©3c^fb ^0Sdi:A s T-§Si:^5 M^H ft 

So 

[0 0 8 8] W±^B^#J; t}>5:$ftfc^^4^SS^J(c 
^^ft5*)©T-tt«;<x ^©Sg^MJKb^VNffiHfffl 

^tt«^{C®^Lfct)©^a^©^SEff^5:eRi. d hifi 
t-gStfflt-SS. mfi3©.t^«:PtJi'7- 

[0 0 8 9] ±!2©*7AlMlfYS iOMtRUsOl 
S^tSiffVCLPtt, B5l3©«tdtVPPi:^^ 
U •fe^CT J* U^jg^MO S F E TClt^T/h$% US 

v^^ilsm&^oM0SFETi:s^|Jffl1--5^)©©^fe^ h 

«EVDD*«3f3e©*ffiV 1 fcO^/jNJtKfcfrVK 

v^i:§^cttS^)i»mvDD^^li^^•^•, ^iv^tcii 
mfev&mmEE&m^x&EEt&EEVDLtmmizg&h 

^ft, 3&>o*»i»S»EE«mVDLJ:»)«»<*ft, 
U<tt±!3m«©«EEV 1 4:EIWtE*J&riW-*rtS« 
EE[lIS&©tB^«JE{C «J 5 ft* 5 «t 5 (C t S 4. ©T- o T 
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Mtt, iiyf3©£d&rt^ff«EVDL£ffl^fcfc©£ 
[0 0 9 0] 

*«Eft»JEU aWOWWSBCfc^-CWWtE©* 
fls fc*t bt <h $ &£<b i: S <t 3 fc£5£rts«E ft J&sfc-r 
£|S£iI»iE$8£IIIS&i:, ±§32c£fbmBEK*fbT±i3T 
K 3ft MO S F E T©fta&lfl& 
i§5<U ±§37-Kiia©3iftl'^;i/£^ir#E«EE£ffi> 

-f *5 y*SRAMfc£^T> ±§3tTf 
*itSMSt5*7A^-f f fMO S F E T<Dtf— 

*©iMP«HOfi«E«Tf tt±Ba«-fflM|ll : ?*» ?>{&s&£ft 
fc«®*EE©^b£*to& bfeSJEi: U ±§3*S©»# 
!5H©?S;«E«lt? tt±«KEE«E©*flifc»« b fc«EE 

O S F E T«D;j->»8tftftBE«E VD L £ffl^&t§Hrfc: 
lb^T/J>£< UTx U-K/^-f F©i^b£0»K ± 
t3g«ff{H!lt-tt*vA^-l' ^/^MOSFET©^>ffitrt 
£S®fffiVDD£fflV>fci§i§rKit^T;*:#< bt, -tr 

[01] d©^ic«s^^-^ >y^sRAM©sa5— 
(02] c©$gmiic«£*y ^-5. v^sram©-hss 
[03] c:©^fti5iH^-r5feK)©^ia-r-fe5. 

[04] Z.<D&W&mm£ftZ>y<<i-5. >^IRAM© 
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— *ifcHft5**-8w&u-f t** ns-ea&s. 
-mmmz^-rmfa w t * b 0-e a& a . 

[06] d©^{C{^5^i'^? ^^SRAM©-tr>X 

©is&§fb $ nt— sfcBMH ft 5*-*-@»H-e £ § « 
[07] c©&BJl#®ffl£ft5SDRAM©-f^0ijft 
^-r^^o y -57 0-rsSo 

10 YDC-Yr3-^ MA— ^ >T>:7\ COLRE 
D-Y3R«aPll», C0LPDC-Y^7Ur3-y, 
ROWRED-Xm^lHl^ ROWPDC-X^U 

MWD-^-f >9- K h'7-f A\ 11, 12- 
r3-y, ^O^-F^-f^ 15-f77l/-f, 
16--b^7>7, 1 7— K f7-fA 18 

...^D.X:t'J 7\ 5 l-7F^A>y77, 5 2-7'J 
5*3—^ 5 3—7*3—^ 6 1-^-f>7>7' > 6 2 
••• iB^My?^ 63— A*A5»77, Q1~Q23 — 
20 MOSFET, 1— ^E— 1*^3 — *\ 2-t-K7vf 
0SSs 3— T KbJX^y^HIS&v lO-t-KU^ 
* s 2 0-3?>F5 : 3-^ 3 0-^-f 5 >^#g£0 
ES, 3 0— ?D!»^t!!i77, 20 0A~2 0 0D— ^ 
€'J7U-f, 20 1A~2 0 1D-U'7t3-^ 2 0 
2 A~2 0 2 D— •fe>^7'>7 , Sa t *7AMKSIg§> 2 
0 3A~2 0 3D-*7Af3-^ 2 0 5-*7A7 
Kl/^ny7 7, 2 0 6-D'77Kl/Xns'7 7^ 2 0 
7-7J5A7 K1^7J£>#x 2 0 8 — 'J7l/y^i* 
£>^, 2 0 9-O>hD-7, 2 1 0— Xtlrtv V 
30 r> 2 1 1— ffi^»;77, 2 12A~D-^-f>7> 
7\ 2 1 3-9»f-Af»*, 2 14A~D-7^f h 
;^77. 
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